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ABBREVIATIONS AND ACRONYMS 

μg/L  micrograms per liter 
amsl above mean sea level 
bgs below ground surface 
BTEX benzene, toluene, ethylbenzene, and total xylenes 
DEH Department of Environmental Health 
DO dissolved oxygen 
EPA U.S. Environmental Protection Agency 
ft/ft feet per foot 
FWENC Foster Wheeler Environmental Corporation 
J estimated value 
LCS laboratory control sample 
LCSD laboratory control sample duplicate 
MCB Marine Corps Base 
mg/kg milligrams per kilogram 
mg/L milligrams per liter 
MS matrix spike 
MSD matrix spike duplicate 
MTBE methyl tert-butyl ether 
ORP oxidation/reduction potential 
QC quality control 
RL reporting limit 
RPD relative percent difference 
TBA tert-butyl alcohol 
TPH-d total extractable petroleum hydrocarbons quantified as diesel 
TPH-g total petroleum hydrocarbons quantified as gasoline 
TtEC Tetra Tech EC, Inc. 
UST Underground Storage Tank 
VOC volatile organic compound 
WB California Water Board 
WQO Water Quality Objective 



 

1.0 INTRODUCTION 

This Groundwater Monitoring Report, prepared by SES-TECH, a joint venture between Sealaska 
Environmental Services LLC and Tetra Tech EC, Inc. (TtEC), presents the results of 
groundwater sampling completed in September 2005 at Underground Storage Tank (UST) Site 
210620, Marine Corps Base (MCB) Camp Pendleton, California. This groundwater sampling 
event was conducted in response to a request from the California Water Board (WB) in a letter 
dated February 15, 2005 (reference: SMC:50-3592.05:peurp) for quarterly groundwater 
sampling.  In the letter the WB stated it would perform an assessment as to whether site closure 
is warranted after at least two additional quarterly sampling events were completed.  This event 
is the second quarterly event completed subsequent to the WB’s request.  

The groundwater monitoring and associated reporting activities were performed under Contract 
Task Order No. 0004 for the U.S. Department of the Navy, Naval Facilities Engineering 
Command, Southwest Contract No. N68711-04-D-1104. 

1.1 SCOPE OF WORK 

Groundwater sampling at UST Site 210620 included measuring water levels and collecting 
groundwater samples which were sent to a laboratory for analysis. Pursuant to the WB’s request 
in the February 15, 2005 letter, 6 of the 12 wells onsite (MW4, MW6, MW7, MW9, MW10, and 
MW12) were sampled using low-flow sampling techniques for benzene, toluene, ethylbenzene, 
and total xylenes (BTEX), and methyl tert-butyl ether (MTBE). 

1.2 SITE IDENTIFICATION 

Site identification data is summarized below: 

Site Address: Building 210620, 21 Area  
Camp Pendleton, California 92055 

Facility Name: Gasoline Service Station 

RWQCB Case No.: 9UT3443 

Environmental Health and 
Safety Case No.: 

HO5939-320 

Responsible Party: United States Marine Corps  

Contact Person: Mr. Chet Storrs, Remediation Branch Manager 
Assistant Chief of Staff, Environmental Security 
Building 22165, Box 555008 
MCB Camp Pendleton, California 92055-5008 
(760) 725-9774 
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1.3 SITE BACKGROUND 

UST Site 210620 is an active gasoline service station in the 21 Area of MCB Camp Pendleton, 
California (Figure 1-1), located adjacent to Building 210620 in a relatively flat, asphalt and 
concrete-paved area.  Brief descriptions of previous site activities are included below. 

1.3.1 Tank Replacement 

In January 1997, three USTs and ancillary piping were removed from the site by the Marine Corps. 
No soil discoloration was observed during removal of the USTs and ancillary piping; however, 
hydrocarbon odors were detected. Following removal of the USTs, the tank cavity was over-
excavated, and soil samples were collected from the floor and sidewalls of the excavation and at 
pipe connections. Soil samples were analyzed for total petroleum hydrocarbons quantified as 
gasoline (TPH-g), total petroleum hydrocarbons quantified as diesel (TPH-d), BTEX, and total 
lead. The highest levels of TPH-g, TPH-d, and lead (420 milligrams per kilogram (mg/kg), 
270 mg/kg, and 3.4 mg/kg, respectively) were detected in samples collected from the floor of the 
tank cavity.  BTEX compounds were not detected above the laboratory reporting limit (RL) of 0.5 
mg/kg.  

Following UST removal and over-excavation activities, new USTs were installed in the same 
tank cavity. 

1.3.2 Site Assessment 

Following UST replacement, a site assessment was conducted (Brown and Caldwell, 1999). 
Results from the site assessment indicated that groundwater had been affected primarily by 
MTBE up to 23,300 micrograms per liter (μg/L). With the exception of soil samples collected at 
the capillary fringe near affected groundwater at approximately 50 feet below ground surface 
(bgs), MTBE was not detected in soil samples collected during this investigation. Three borings 
located outside the area of MTBE-contaminated groundwater were converted to groundwater 
monitoring wells (MW1 through MW3) and sampled. No petroleum hydrocarbons or associated 
volatile organic compounds (VOCs) were detected in groundwater samples collected from those 
wells. However, lead was detected at 0.7 milligrams per liter (mg/L) in well MW2, located 250 
feet east, upgradient of the source area. 

1.3.3 Additional Site Characterization 

Between October and November 2000, seven additional groundwater monitoring wells (MW4 
through MW10) were installed to better define the vertical and horizontal extent of MTBE in 
groundwater [Foster Wheeler Environmental Corporation (FWENC), 2001]. Two monitoring 
wells, identified as MW5 and MW9, were installed deeper than the other wells at the site, with 
screened intervals approximately 25 to 30 feet below the groundwater table (approximately 75 
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feet to 80 feet bgs) in order to evaluate the vertical extent of MTBE-contaminated groundwater. 
The remaining wells were screened across the groundwater table at approximately 50 feet bgs. 

To determine if subsurface soil was contaminated by gasoline constituents, soil samples were 
collected from the vadose zone at 40.5 feet bgs in boring SB3/MW4, which was advanced adjacent 
to the former tank cavity. TPH-g, MTBE, tert-butyl alcohol (TBA), and total lead were detected at 
concentrations of 0.28 mg/kg, 3.8 mg/kg, 1.3 mg/kg, and 6.0 mg/kg, respectively (FWENC, 2001). 

1.3.4 Additional Well Installation 

Between January 30, 2002, and February 1, 2002, one groundwater monitoring well was 
destroyed and two new groundwater monitoring wells (MW11 and MW12) were installed 
(FWENC, 2002). Monitoring well MW3, installed in June 1998 (Brown and Caldwell, 1999), 
was destroyed because the well casing had been compromised by tree roots, which inhibited the 
collection of groundwater samples. Monitoring well MW11 was installed near former well 
MW3, but farther from the large tree suspected of interfering with the well. Well MW12 was 
installed downgradient of well MW7, where elevated levels of contaminants had been previously 
detected (FWENC, 2002). 

On April 8, 2003, one new groundwater monitoring well (MW13) was installed to further 
enhance the groundwater monitoring well network at the site (FWENC, 2003). Well MW13 is 
located approximately 250 feet to the west of the tank cavity. 

1.3.5 Groundwater Monitoring Program 

After the additional site characterization was completed in 2000 (see Section 1.3.3), a multi-year 
groundwater monitoring program began. Groundwater samples were collected quarterly from all 
wells in 2001, and semiannually from 2002 through January 2005. Throughout the monitoring 
program, samples were analyzed for TPH-g, VOCs (including BTEX, MTBE and other fuel 
oxygenates), and total lead. 

1.4 SITE GEOLOGY AND HYDROGEOLOGY 

The native lithology encountered during the site investigations primarily consisted of poorly 
graded sand, silty sand, and sandy silt to depths of approximately 75 feet bgs. 

The site is relatively flat and predominantly covered by asphalt. Runoff percolates into the 
subsurface in localized open grass and landscaped areas. 

Groundwater at the site, as measured during the most recent sampling event completed in 
September 2005, was encountered between approximately 46.5 to 51.9 feet bgs. During the 
September 2005 event, groundwater beneath UST Site 210620 flowed to the west with an 
approximate gradient of 0.01 feet per foot (ft/ft). 
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There are no water supply wells located within 1 mile of the site, and the Pacific Ocean is 
located approximately 2,500 feet to the west of the site. 
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2.0 SUMMARY OF FIELD ACTIVITIES 

The following sections summarize the September 2005 groundwater monitoring event conducted 
at UST Site 210620. 

2.1 WATER LEVEL MEASUREMENTS 

Prior to groundwater sampling, the depth to water was measured in each well and recorded on 
water level measurement logs (Appendix A). The depths were measured from the top of the 
casing in each well. Table 2-1 is a record of current and historical groundwater elevation data.  

2.2 SAMPLING METHODOLOGY 

On September 8, 2005, six of the 12 monitoring wells at the site (MW4, MW6, MW7, MW9, 
MW10, and MW12) were purged and sampled in accordance with the low-flow sampling 
guidance provided in the San Diego County Department of Environmental Health (DEH) Site 
Assessment and Mitigation Manual 2005 (DEH, 2005). 

The wells were purged using dedicated 2-inch Grundfos submersible pumps placed at the 
approximate mid-point of the water column within the screened portion of the well. A water 
level probe was lowered to the water table surface to monitor drawdown, which was kept to a 
minimum due to the low-flow pumping rates. To minimize drawdown, the flow rate for each 
well was adjusted to obtain a stabilized water level.  While purging, the water level surface was 
periodically monitored to ensure that the water level did not exceed the minimum drawdown 
goal of 0.33 feet. To ensure the collection of a representative groundwater sample, temperature, 
pH, electrical conductivity, turbidity, dissolved oxygen (DO), and oxidation/reduction potential 
(ORP) were continuously monitored using an in-line flow cell (closed) system. These 
measurements were recorded for each well on well sampling logs (Appendix A). Each well was 
considered purged once the water quality parameters stabilized. 

After purging, groundwater samples were collected through the dedicated or new disposable 
discharge hose. Each sample was collected in the appropriate containers for the analyses 
performed, labeled, and placed in a cooler with ice immediately after sample collection for 
delivery to the analytical laboratory. 

All non-disposable sampling equipment, such as the water-level meter, were thoroughly 
decontaminated prior to sample collection at each well location. The decontamination procedure 
consisted of a potable water rinse and nonphosphate detergent wash, followed by a potable water 
rinse and a deionized water rinse. 
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2.3 SAMPLE ANALYSIS 

Groundwater samples were analyzed for BTEX and MTBE by U.S Environmental Protection 
Agency (EPA) Method 8021B.  

2.4 WASTE MANAGEMENT 

All equipment decontamination water and groundwater generated from well purging and 
sampling were temporarily contained in a mobile polyethylene tank at the site and later 
transferred to a liquid storage drum located at the project trailer in the 21 Area of MCB Camp 
Pendleton. The drum was closed, marked, labeled, and located to minimize traffic hazards and to 
discourage tampering. The wastewater was transported off site for disposal at a waste-permitted 
facility. Wastes were not stored on site longer than 60 days. The handling, management, 
transportation, and disposal of wastewater were conducted in accordance with state and federal 
laws and regulations. A copy of the waste manifest is provided in Appendix B. 
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3.0 GROUNDWATER MONITORING RESULTS 

Groundwater flow and analytical results from the September 2005 groundwater monitoring event 
are discussed in the following sections. 

3.1 GROUNDWATER FLOW DIRECTION 

Groundwater elevation contours for the September 2005 groundwater monitoring event are 
presented in Figure 3-1. Groundwater elevations at the site ranged from 6.30 feet above mean sea 
level (amsl) at MW8, to 9.10 feet amsl at MW2. As previously mentioned, Table 2-1 is a 
historical record of the measured groundwater elevation data from the site, and Figure 3-1 
illustrates the groundwater flow direction during the September 2005 event, which was to the 
west with an approximate gradient of 0.01 ft/ft. 

3.2 ANALYTICAL RESULTS 

A total of eight groundwater samples (including a field duplicate and a trip blank) were collected 
during the groundwater monitoring event and sent to EMAX Laboratories, Inc. for analysis.  The 
analytical results were successfully uploaded to the WB Geotracker database (Confirmation No. 
8635706722). A summary of laboratory results for groundwater samples is presented in Tables 
3-1 and 3-2, and depicted on Figure 3-1. 

Because UST Site 210620 is located west of Interstate 5 near the Pacific Ocean, applicable 
regulatory standards used were those established by the WB, Division of Water Quality, 
Amendment of the Water Quality Control Plan for Ocean Waters of California (California Ocean 
Plan) (WB, 1997).  The California Ocean Plan Water Quality Objectives (WQOs) are presented 
in Table 3-1. 

MTBE was detected in samples collected from MW4, MW6, MW7, MW10, and MW12 at 
concentrations ranging from 1.4 μg/L to 220 μg/L (Table 3-1 and Figure 3-1). The highest 
concentration of MTBE was detected in MW12, located approximately 360 feet west of the tank 
cavity.  MTBE was not detected in the deep well sampled (MW9). A California Ocean Plan 
WQO for MTBE has not been established. 

Benzene, toluene, ethylbenzene, and total xylenes were not detected at any of the wells sampled 
(see Table 3-1 and Figure 3-1).   

Field measurements of DO and ORP were performed at each well sampled, and are summarized 
in Table 3-2. Well sampling data sheets with the recorded ORP and DO readings for each well 
sampled are provided in Appendix A. 
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A copy of the analytical laboratory report and the chain-of-custody form are provided in 
Appendix C. 
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4.0 QUALITY ASSURANCE AND QUALITY CONTROL 

 This section summarizes the quality assurance and quality control (QC) results for the 
September 2005 groundwater monitoring event. 

All groundwater samples were collected and preserved in accordance with the San Diego County 
DEH Site Assessment and Mitigation Manual 2005 (DEH, 2005), and were delivered to the 
analytical laboratory within 24 hours of sample collection by a laboratory courier and analyzed 
within the method-specified analytical holding times. EMAX Laboratories, Inc., a state of 
California-certified and Naval Facility Engineering Service Center-evaluated laboratory, 
performed sample analyses.  

One field duplicate sample was collected from monitoring well MW4 (identified as 0004-044). 
The analytical results for the duplicate sample correlated well with the primary sample results 
(identified as 0004-043). The relative percent difference (RPD) between results for detected 
analytes, such as MTBE, was 26 percent, demonstrating close agreement between the field 
duplicate results. 

To assess potential cross-contamination of analytes during sample transport, one set of trip blank 
samples (identified as 0004-040) was sent along with groundwater samples to the laboratory and 
analyzed for BTEX and MTBE. Detectable levels of BTEX or MTBE were not reported above 
half the project RLs in the trip blank sample. 

In accordance with the analytical method specifications, method blanks, surrogate spikes, 
laboratory control samples (LCSs), and LCS duplicates (LCSDs) were analyzed to assess method 
accuracy and precision.  A set of matrix spike (MS) and matrix spike duplicate (MSD) samples 
(0004-042) were also provided to the laboratory during this sampling event. 

No detectable levels of BTEX or MTBE were found in the method blanks during this event. 
Percent recoveries in LCS, LCSD, MS, MSD, and surrogate samples, including RPDs between 
spiked duplicates, were well within the project-specified QC acceptance limits.  

In accordance with the Sampling and Analysis Plan (FWENC, 2003), Laboratory Data 
Consultants, Inc., a third-party validation company located in Carlsbad, California, performed 
EPA Level III/IV validation of analytical data.  For this sampling event, one sample was 
validated according to the EPA Level IV protocol, and seven samples (including field QC 
samples) were validated according to the EPA Level III protocol.  The validation reported that all 
of the applicable validation criteria were met for all samples with one minor exception.  Percent 
difference in the continuing calibration verification analysis slightly exceeded the acceptance 
window, which required J flags for some of the sample results. 
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5.0 SUMMARY AND REQUEST FOR CLOSURE 

After reviewing the Final Corrective Action Plan for UST Site 210620 (Tetra Tech FW, 2004), 
the WB requested (in a letter dated February 15, 2005, reference: SMC:50-3592.05:peurp) post-
remedial groundwater monitoring be performed on a quarterly basis.  The WB also stated it 
would perform an assessment as to whether site closure is warranted after two additional 
groundwater events are completed. This event is the second quarterly event completed 
subsequent to the WB’s request; one event was completed in June 2005 (SES-TECH, 2005), and 
the other event was completed in September 2005 (described in this report).   

The analytical results for both the June 2005 and the September 2005 groundwater sampling 
events were successfully uploaded to the WB Geotracker database (Confirmation Nos. 
4071707069 and 8635706722).  The groundwater flow direction and hydraulic gradient observed 
in September 2005 were similar to those observed during previous events completed at the site. 
Based on water level measurements recorded during this sampling event, groundwater beneath 
the site continues to flow toward the west with a shallow gradient. 

Analytical results from the most recent sampling event, September 2005, indicate that MTBE is 
still present in groundwater beneath the site.  MTBE was reported in groundwater up to 220 
μg/L.  However, the WB California Ocean Plan (WB, 1997) does not have a WQO established 
for MTBE (the site is located west of Interstate 5; therefore, drinking WQOs are not applicable).  
MTBE was not detected in the deep well that was sampled, indicating that vertical migration of 
MTBE is still not occurring. 

Results of groundwater monitoring completed at the site since 2001 indicate, overall, that 
contaminant concentrations have significantly decreased with time (Table 3-1).  During previous 
investigations aquifer soil samples were shown to contain biomass specifically capable of 
degrading MTBE (Tetra Tech FW, 2004), and biomarker trap and groundwater samples were 
shown to contain viable biomass also capable of degrading site contaminants (Tetra Tech FW, 
2004).  In addition, routine groundwater monitoring data showing a depletion of DO and nitrate, 
decreased ORP, and the presence of iron (II) in samples from wells where MTBE is present 
relative to samples from wells where it is absent, suggest that biological oxidation of 
groundwater contaminants is occurring. Biodegradative processes are believed to have 
significantly contributed to the long-term continuing contaminant attenuation in groundwater, 
and it is believed that the biodegradation will continue to occur in the future. 

In summary, two quarterly groundwater sampling events have been completed since the WB 
requested additional sampling.  Data indicate that the long-term trend of decreasing MTBE 
concentrations is continuing. Therefore, since the contaminant source has been remediated with 
soil vapor extraction (Tetra Tech FW, 2004), natural attenuation has been shown to be occurring 
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at the site (Tetra Tech FW, 2004), MTBE-degrading organisms have been identified in the 
subsurface (Tetra Tech FW, 2004), sensitive receptors are not expected to be impacted (Tetra 
Tech FW, 2004), and groundwater does not have any beneficial uses, closure with No Further 
Action is again requested for UST Site 210620.  Closure with No Further Action was originally 
requested in the Final Corrective Action Plan submitted for review in 2004 (Tetra Tech FW, 
2004).  It is inherent in this request that the natural attenuation of MTBE will continue in the 
future as it has in the past. 
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TABLE 2-1

SUMMARY OF WATER LEVEL ELEVATIONS 
UST SITE 210620, MCB CAMP PENDLETON, CA

Page 1 of 5

Monitoring 
Well ID

Well Screen 
Interval

(feet btoc)

Reference Point
(toc) Elevation

(feet amsl)

Date 
Measured

Depth to 
Water 

(feet btoc)

Groundwater 
Elevation
(feet amsl)

17-Aug-98(1) 50.63 6.61
1-Feb-01 50.71 6.53

23-Apr-01 50.40 6.84
30-Jul-01 50.63 6.61
22-Oct-01 50.89 6.35
1-May-02 50.93 6.31
15-Oct-02 50.96 6.28
29-Apr-03 50.34 6.90
6-Oct-03 50.72 6.52
5-Jan-04 50.77 6.47
1-Jul-04 50.99 6.25

10-Jan-05 50.54 6.70
2-Jun-05 49.52 7.72
8-Sep-05 49.90 7.34

17-Aug-98(1) 52.10 8.00
1-Feb-01 52.51 7.59

23-Apr-01 52.19 7.91
30-Jul-01 52.19 7.91
22-Oct-01 52.41 7.69
1-May-02 52.54 7.56
15-Oct-02 52.57 7.53
29-Apr-03 52.13 7.97
6-Oct-03 52.13 7.97
5-Jan-04 52.30 7.80
1-Jul-04 52.55 7.55

10-Jan-05 52.33 7.77
2-Jun-05 49.92 10.18
8-Sep-05 51.00 9.10

17-Aug-98(1) 48.85 6.65
1-Feb-01 well obstructed not calculated

23-Apr-01 48.68 6.82
30-Jul-01 well obstructed not calculated
22-Oct-01 well obstructed not calculated

well destroyed N/A N/A

60.10

45 - 60MW3

MW2 45 - 60

MW1 45 - 60 57.24

55.50
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TABLE 2-1

SUMMARY OF WATER LEVEL ELEVATIONS 
UST SITE 210620, MCB CAMP PENDLETON, CA

Page 2 of 5

Monitoring 
Well ID

Well Screen 
Interval

(feet btoc)

Reference Point
(toc) Elevation

(feet amsl)

Date 
Measured

Depth to 
Water 

(feet btoc)

Groundwater 
Elevation
(feet amsl)

1-Feb-01 51.40 6.76
23-Apr-01 51.06 7.10
30-Jul-01 51.22 6.94
22-Oct-01 51.23 6.65
1-May-02 51.44 6.44
15-Oct-02 51.40 6.48
29-Apr-03 50.83 7.05

(3) (3) (3)

5-Jan-04 51.05 6.83
1-Jul-04 51.28 6.60

10-Jan-05 50.76 7.12
2-Jun-05 50.02 7.86
8-Sep-05 49.21 8.67
1-Feb-01 51.53 6.52

23-Apr-01 51.24 6.81
30-Jul-01 51.37 6.68
22-Oct-01 51.35 6.57
1-May-02 51.55 6.37
15-Oct-02 51.57 6.35
29-Apr-03 50.96 6.96
6-Oct-03 51.17 6.75
5-Jan-04 51.37 6.55
1-Jul-04 51.53 6.39

10-Jan-05 50.97 6.95
2-Jun-05 50.12 7.80
8-Sep-05 50.49 7.43

58.16

57.92(2)

58.05

75 - 80MW5 (deep)

MW4 45 - 60

57.88(2)
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DCN: SES-TECH-06-0014

CTO No. 0004, Revision 0, 11/07/05



TABLE 2-1

SUMMARY OF WATER LEVEL ELEVATIONS 
UST SITE 210620, MCB CAMP PENDLETON, CA

Page 3 of 5

Monitoring 
Well ID

Well Screen 
Interval

(feet btoc)

Reference Point
(toc) Elevation

(feet amsl)

Date 
Measured

Depth to 
Water 

(feet btoc)

Groundwater 
Elevation
(feet amsl)

1-Feb-01 51.31 6.74
23-Apr-01 51.04 7.01
30-Jul-01 51.12 6.93
22-Oct-01 not recorded not calculated
1-May-02 not recorded not calculated
15-Oct-02 50.78 7.27
29-Apr-03 50.91 7.14
6-Oct-03 51.08 6.97
5-Jan-04 51.20 6.85
1-Jul-04 51.05 7.00

10-Jan-05 50.45 7.60
2-Jun-05 49.05 9.00
8-Sep-05 49.21 8.84
1-Feb-01 48.60 6.67

23-Apr-01 48.32 6.95
30-Jul-01 48.44 6.83
22-Oct-01 48.68 6.59
1-May-02 48.81 6.46
15-Oct-02 48.42 6.85
29-Apr-03 48.21 7.06
6-Oct-03 48.48 6.79
5-Jan-04 48.57 6.70
1-Jul-04 48.78 6.49

10-Jan-05 48.21 7.06
2-Jun-05 47.38 7.89
8-Sep-05 47.76 7.51

MW7 45 - 60 55.27

58.0545 - 60MW6

06-0014 GWTbls.xls/Table 2-1
Final Groundwater Report

UST Site 210620, MCB Camp Pendleton
DCN: SES-TECH-06-0014

CTO No. 0004, Revision 0, 11/07/05



TABLE 2-1

SUMMARY OF WATER LEVEL ELEVATIONS 
UST SITE 210620, MCB CAMP PENDLETON, CA

Page 4 of 5

Monitoring 
Well ID

Well Screen 
Interval

(feet btoc)

Reference Point
(toc) Elevation

(feet amsl)

Date 
Measured

Depth to 
Water 

(feet btoc)

Groundwater 
Elevation
(feet amsl)

1-Feb-01 46.30 6.59
23-Apr-01 46.04 6.85
30-Jul-01 46.22 6.67
22-Oct-01 46.48 6.41
1-May-02 46.57 6.32
15-Oct-02 46.60 6.29
29-Apr-03 45.94 6.95
6-Oct-03 46.29 6.60
5-Jan-04 46.35 6.54
1-Jul-04 46.57 6.32

10-Jan-05 46.10 6.79
2-Jun-05 45.13 7.76
8-Sep-05 46.59 6.30
1-Feb-01 52.44 6.84

23-Apr-01 52.44 6.84
24-Jul-01 52.57 6.71
22-Oct-01 52.81 6.47
1-May-02 52.96 6.32
15-Oct-02 52.90 6.38
29-Apr-03 52.37 6.91
6-Oct-03 52.55 6.73
5-Jan-04 52.72 6.56
1-Jul-04 52.94 6.34

10-Jan-05 52.37 6.91
2-Jun-05 51.53 7.75
8-Sep-05 51.87 7.41
1-Feb-01 52.88 6.62

23-Apr-01 52.62 6.88
30-Jul-01 52.71 6.79
22-Oct-01 52.63 6.58
1-May-02 52.81 6.40
15-Oct-02 52.85 6.36
6-Oct-03 52.34 6.87
5-Jan-04 52.68 6.53
1-Jul-04 52.80 6.41

10-Jan-05 52.30 6.91
2-Jun-05 51.47 7.74
8-Sep-05 51.81 7.40

45 - 60

59.50

59.21(2)

45 - 60 52.89

59.2875 - 80

MW10

MW9 (deep)

MW8

06-0014 GWTbls.xls/Table 2-1
Final Groundwater Report

UST Site 210620, MCB Camp Pendleton
DCN: SES-TECH-06-0014

CTO No. 0004, Revision 0, 11/07/05



TABLE 2-1

SUMMARY OF WATER LEVEL ELEVATIONS 
UST SITE 210620, MCB CAMP PENDLETON, CA

Page 5 of 5

Monitoring 
Well ID

Well Screen 
Interval

(feet btoc)

Reference Point
(toc) Elevation

(feet amsl)

Date 
Measured

Depth to 
Water 

(feet btoc)

Groundwater 
Elevation
(feet amsl)

1-May-02 50.06 6.93
15-Oct-02 50.60 6.39
29-Apr-03 49.96 7.03
5-Jan-04 49.33 7.66
1-Jul-04 50.57 6.42

10-Jan-05 50.00 6.99
2-Jun-05 49.12 7.87
8-Sep-05 49.50 7.49
1-May-02 50.71 6.42
15-Oct-02 50.87 6.26
29-Apr-03 50.22 6.91
6-Oct-03 52.34 6.87
5-Jan-04 50.62 6.51
1-Jul-04 50.79 6.34

10-Jan-05 50.39 6.74
2-Jun-05 49.42 7.71
8-Sep-05 49.84 7.29

29-Apr-03 51.43 6.88
6-Oct-03 51.65 6.66
5-Jan-04 51.79 6.52
1-Jul-04 51.98 6.32

10-Jan-05 51.58 6.73
2-Jun-05 50.57 7.74
8-Sep-05 50.97 7.34

Notes:
      (1)  Measurement taken by Ninyo and Moore
      (2)  Casing resurveyed in August 2000 by Frasier Engineering
      (3)  not recorded, water table affected  by nearby soil vapor extraction well

amsl - above mean sea level
btoc - below top of casing
N/A - not applicable
MCB - Marine Corps Base
toc - top of casing
UST - Underground Storage Tank

MW13

MW12

45 - 60 58.31

45 - 60 57.13

56.9945 - 60MW11

06-0014 GWTbls.xls/Table 2-1
Final Groundwater Report

UST Site 210620, MCB Camp Pendleton
DCN: SES-TECH-06-0014

CTO No. 0004, Revision 0, 11/07/05



TABLE 3-1

SUMMARY OF  GROUNDWATER SAMPLING RESULTS 
UST SITE 210620, MCB CAMP PENDLETON, CA
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mg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L
(3) 5.9 85,000 680 10,000 13(4)  (3) (3) (3) (3) (3) 130 27 7100 130 (3) 36 130 130 130 130 (3) (3) 2

17-Aug-98 210620-B19/MW1 -- -- -- -- -- <200 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
24-Oct-00 0024-002 na -- 0.16J -- -- 0.71J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1.6J --
24-Oct-00 0024-003 (Dup) na -- -- -- -- 0.73J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3.6J --
9-Feb-01 0024-092 -- -- -- -- -- 0.85J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 8.3J -- --

24-Apr-01 0024-131 -- -- -- -- -- 0.71J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 10J -- --
31-Jul-01 0024-235 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
22-Oct-01 0024-295 -- -- -- -- -- 0.29J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.27J --
1-May-02 0024-384 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
15-Oct-02 0024-415 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.28 J --
24-Apr-03 0024-486 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.65 J -- -- -- --
7-Oct-03 0024-548 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.21 J --
8-Jan-04 0063-023 --(7) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.63 J --
1-Jul-04 0081-023 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.8J --

10-Jan-05 0081-051 0.03 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3-Jun-05 0004-014 na -- -- -- -- -- na na na na na na na na na na na na na na na na na na

17-Aug-98 210620-B20/MW2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 700
24-Oct-00 0024-005 na -- -- -- -- 0.28 J -- -- -- -- -- 0.58J -- -- -- -- -- -- -- -- -- -- 2 J --
9-Feb-01 0024-093 -- -- -- -- -- 0.77 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 7.9J 0.46 J --

24-Apr-01 0024-132 -- -- -- -- -- -- -- -- -- -- -- 0.45J -- -- -- -- -- -- -- -- -- -- -- --
31-Jul-01 0024-238 -- -- -- -- -- -- -- -- -- -- -- 0.45J -- -- -- -- -- -- -- -- -- -- -- --
22-Oct-01 0024-298 -- -- -- -- -- -- -- -- -- -- -- 0.4J -- -- -- -- -- -- -- -- -- -- 0.26J --
2-May-02 0024-386 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.35J --
16-Oct-02 0024-427 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
25-Apr-03 0024-495 -- -- -- -- -- -- -- -- -- -- -- 0.31 J -- -- -- -- -- -- -- -- -- -- -- --
6-Oct-03 0024-535 -- -- -- -- -- -- -- -- -- -- -- 0.27 J -- -- -- -- -- -- -- -- -- -- -- --
8-Jan-04 0063-025 -- -- -- -- -- -- -- -- -- -- -- 0.39J -- -- -- -- -- -- -- -- -- -- 0.93 J --
1-Jul-04 0081-022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1.5 J

10-Jan-05 0081-048 0.03 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1.5 J
2-Jun-05 0004-002 na -- 0.13J 0.2J 0.6J -- na na na na na na na na na na na na na na na na na na

17-Aug-98 210620-B1/MW3 -- -- -- -- -- <200 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
24-Oct-00 0024-004 na -- 0.27J -- 0.41J 1.4 -- 4.5 J -- -- -- -- -- -- -- -- -- -- -- -- -- 14J 6.8 --
9-Feb-01 Well obstruction na na na -- na na na na -- -- na na na na na na na na na na na na na na

24-Apr-01 0024-135 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 10J -- --
30-Jul-01 Well obstruction na na na -- na na na na -- -- na na na na na na na na na na na na na na
22-Oct-01 Well obstruction na na na -- na na na na -- -- na na na na na na na na na na na na na na

L
ea

d(6
) 

Well ID

Water Quality Objectives (California Ocean Plan)

T
PH

-g
(2

)

Detected VOC's (1) 

Date Sampled Sample ID

MW3

MW2

MW1

06-0014 GWTbls.xls/Table 3-1 
Final Groundwater Report

UST Site 210620, MCB Camp Pendleton
DCN: SES-TECH-06-0014

CTO No. 0004, Revision 0, 11/07/05



TABLE 3-1

SUMMARY OF  GROUNDWATER SAMPLING RESULTS 
UST SITE 210620, MCB CAMP PENDLETON, CA

Page 2 of 5
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mg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L
(3) 5.9 85,000 680 10,000 13(4)  (3) (3) (3) (3) (3) 130 27 7100 130 (3) 36 130 130 130 130 (3) (3) 2

L
ea

d(6
) 

Well ID

Water Quality Objectives (California Ocean Plan)

T
PH

-g
(2

)

Detected VOC's (1) 

Date Sampled Sample ID

12-Feb-01 0024-099 -- -- -- -- -- 2900 330 -- -- -- 6.6 -- -- -- -- -- -- -- 0.35J -- -- -- -- --
25-Apr-01 0024-141 -- -- -- -- -- 2110 -- -- -- -- -- -- 26J -- -- -- -- -- -- -- -- -- -- 1.32 J
25-Apr-01 0024-142(Dup) -- -- -- -- -- 2100 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 5.4J -- 4.2J 1.7 J
30-Jul-01 0024-229 -- -- -- -- -- 1200 14 J -- -- -- 3.3J -- -- -- -- -- -- -- -- -- -- -- -- --
23-Oct-01 0024-301 -- -- -- -- -- 1200 -- -- -- 0.22J 3.9J -- -- -- -- -- -- -- -- -- -- -- -- --
2-May-02 0024-388 -- -- -- -- -- 910 -- -- -- -- 2.5J -- -- -- -- -- -- -- -- -- -- -- 0.25J --
2-May-02 0024-389 (Dup) -- -- -- -- -- 940 -- -- -- -- 2.4J -- -- -- -- -- -- -- -- -- -- -- 0.27J --
16-Oct-02 0024-424 -- -- -- -- -- 4000 -- -- -- -- 8.5J -- -- -- -- -- -- -- -- -- -- -- -- --
25-Apr-03 0024-497 -- -- -- -- -- 590 -- -- -- -- 0.93 J -- -- -- -- -- -- -- -- -- -- -- -- --
7-Oct-03 0024-542 -- -- -- -- -- 550 -- -- -- -- 1.3 J -- -- -- -- -- -- -- -- -- -- -- -- --
9-Jan-04 0063-037 -- -- -- -- -- 130 -- -- -- -- -- 0.14 J -- -- -- -- -- -- -- -- -- -- 1.7 J --
2-Jul-04 0081-030 0.1(8) -- -- -- -- 150 63 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 3.0J

11-Jan-05 0081-052 0.03 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3-Jun-05 0004-007 na -- -- -- -- 100 na na na na na na na na na na na na na na na na na na
3-Jun-05 0004-008 (Dup) na -- -- -- -- 110 na na na na na na na na na na na na na na na na na na
8-Sep-05 0004-41 na -- -- -- -- 67 na na na na na na na na na na na na na na na na na na
12-Feb-01 0024-096 -- -- -- -- -- 6.8 -- -- -- -- -- -- -- -- -- -- -- 0.48 J 7.2 1.7 J -- 11 J 0.31 J --
12-Feb-01 0024-097 (Dup) -- -- -- -- -- 6.9 -- -- -- -- -- -- -- -- -- -- -- 0.46 J 6.8 1.7 J -- 13 J 0.51 J --
25-Apr-01 0024-140 -- -- -- -- -- 6.4 -- -- -- -- -- -- -- -- -- -- 0.28 J 0.49 J 6.2 1.7 J 0.84J 9.7 J -- 2.18 J
23-Oct-01 0024-305 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
23-Oct-01 0024-305 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2-May-02 0024-387 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.25 J --
16-Oct-02 0024-425 -- -- -- -- -- -- -- -- -- -- -- 0.29 J -- -- -- -- -- -- -- -- -- -- 0.22J --
25-Apr-03 0024-496 -- -- -- -- -- -- -- -- -- -- -- 0.35 J -- -- -- -- -- -- -- -- -- -- -- --
7-Oct-03 0024-540 -- -- -- -- -- -- -- -- -- -- -- 0.32 J -- -- -- -- -- -- -- -- -- -- -- --
7-Oct-03 0024-541 (Dup) -- -- -- -- -- -- -- -- -- -- -- 0.31 J -- -- -- -- -- -- -- -- -- -- -- --
9-Jan-04 0063-035 -- -- -- -- -- 0.44 J -- -- -- -- -- 0.39 J -- -- -- -- -- -- -- -- -- -- 1.2 J --
9-Jan-04 0063-036 (Dup) -- -- -- -- -- -- -- -- -- -- -- 0.37 J -- -- -- -- -- -- -- -- -- -- 1.4 J --
2-Jul-04 0081-031 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11-Jan-05 0081-053 0.03 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1.5 J
3-Jun-05 0004-009 na -- -- -- -- -- na na na na na na na na na na na na na na na na na na

MW5 (deep)

MW4

06-0014 GWTbls.xls/Table 3-1 
Final Groundwater Report

UST Site 210620, MCB Camp Pendleton
DCN: SES-TECH-06-0014

CTO No. 0004, Revision 0, 11/07/05



TABLE 3-1

SUMMARY OF  GROUNDWATER SAMPLING RESULTS 
UST SITE 210620, MCB CAMP PENDLETON, CA

Page 3 of 5
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mg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L
(3) 5.9 85,000 680 10,000 13(4)  (3) (3) (3) (3) (3) 130 27 7100 130 (3) 36 130 130 130 130 (3) (3) 2

L
ea

d(6
) 

Well ID

Water Quality Objectives (California Ocean Plan)

T
PH

-g
(2

)

Detected VOC's (1) 

Date Sampled Sample ID

12-Feb-01 0024-100 -- -- -- -- -- 4100 -- -- -- -- 5.9 -- -- -- 0.32 J -- -- 0.43 J 2.1 J 1.4 J -- 17 J 0.5 J --
25-Apr-01 0024-144 -- -- -- -- -- 3200 -- -- -- -- -- -- 100 -- -- -- -- -- -- -- 24J -- -- --
30-Jul-01 0024-228 -- -- -- -- -- 1400 15J -- -- -- 1.8 J -- -- -- -- -- -- -- -- -- -- -- -- --
23-Oct-01 0024-300 -- -- -- -- -- 1500 -- -- -- -- 3.3 J -- -- -- -- -- -- -- -- -- -- -- -- --
2-May-02 0024-390 -- -- -- -- -- 970 -- -- -- -- 1.5 J -- -- -- -- -- -- -- -- -- -- -- 0.22 J --
16-Oct-02 0024-426 -- -- -- -- -- 240 -- -- -- -- -- 2.1 J -- -- -- -- -- 5.3J -- 12 J -- -- -- --
25-Apr-03 0024-498 -- -- -- -- -- 1300 -- -- -- -- 2.3 J 0.61 J -- -- -- -- -- 0.89 J -- 1.1 J -- -- 0.37  J --
25-Apr-03 00247-499 (Dup) -- -- -- -- -- 1300 -- -- -- -- 2.3 J 0.62 J -- -- -- -- -- 0.88 J -- 1.1 J -- -- 0.36 J --
7-Oct-03 0024-547 -- -- -- -- -- 320 -- -- -- -- 0.51 J 0.25 J -- -- -- -- -- -- -- 0.3 J -- -- -- --
9-Jan-04 0063-038 -- -- -- -- -- 160 -- -- -- -- -- 0.28 J -- -- -- -- -- 0.27 J -- -- -- -- 1.2 J --
2-Jul-04 0081-032 0.1(8) -- -- -- -- 150 62 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11-Jan-05 0081-054 0.04 J -- -- -- -- 55 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2.2 J
11-Jan-05 0081-055 (Dup) 0.03 J -- -- -- -- 57 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2-Jun-05 0004-003 na -- -- -- -- 17 na na na na na na na na na na na na na na na na na na
8-Sep-05 0004-42 na -- -- -- -- 21 na na na na na na na na na na na na na na na na na na
9-Feb-01 0024-094 -- -- -- -- -- 5.8 -- -- -- -- -- -- -- -- -- -- -- 0.34 J 1.9 J 1.2 J -- -- 0.42 J --

24-Apr-01 0024-134 -- -- -- -- -- 36 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
31-Jul-01 0024-237 -- -- -- -- -- 4600 43 -- -- -- 13 -- -- -- -- -- -- -- -- -- -- -- -- --

22-Aug-01 0024-271(9) -- -- -- -- -- 4600 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
22-Oct-01 0024-296 -- -- -- -- -- 3900 49 -- -- 0.23 J 16 -- -- -- -- -- -- -- -- -- -- -- 0.26 J --
2-May-02 0024-392 -- -- -- -- -- 58 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.22 J --
15-Oct-02 0024-417 -- -- -- -- -- 0.39 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.32 J --
24-Apr-03 0024-488 -- -- -- -- -- 1400 -- -- -- -- 3.9 J -- -- -- -- -- -- -- -- -- -- -- -- --
6-Oct-03 0024-537 -- -- -- -- -- 110 -- -- -- -- 0.25 J -- -- -- -- -- -- -- -- -- -- -- -- --
8-Jan-04 0063-028 -- -- -- -- -- 0.61 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.67 J --
1-Jul-04 0081-027 -- -- -- -- -- 60 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1-Jul-04 0081-028 (Dup) 0.1(8) -- -- -- -- 100 -- -- -- 0.7J -- -- -- -- -- -- -- -- -- -- -- -- -- --

10-Jan-05 0081-049 0.05 J -- -- -- -- 170(10) -- -- -- -- 0.4 J -- -- -- -- -- -- -- -- -- -- -- -- --
3-Jun-05 0004-011 na -- -- -- -- -- na na na na na na na na na na na na na na na na na na
8-Sep-05 0004-45 na -- -- -- -- 1.4 na na na na na na na na na na na na na na na na na na
9-Feb-01 0024-095 -- -- -- -- -- 1.3 -- -- -- -- -- -- -- -- -- -- -- 0.34 J 1.8 J 1.1 J -- -- -- --

24-Apr-01 0024-133 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
31-Jul-01 0024-236 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
22-Oct-01 0024-297 -- -- -- -- -- -- -- -- -- -- -- 0.2 J -- -- -- -- -- -- -- -- -- -- -- --
2-May-02 0024-391 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
15-Oct-02 0024-416 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.4 J --
24-Apr-03 0024-490 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
6-Oct-03 0024-536 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 5.6  J -- --
8-Jan-04 0063-026 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.76 J --
1-Jul-04 0081-024 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

10-Jan-05 0081-050 0.02 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3-Jun-05 0004-013 na 0.39J -- -- -- -- na na na na na na na na na na na na na na na na na na
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MW7

MW6
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mg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L
(3) 5.9 85,000 680 10,000 13(4)  (3) (3) (3) (3) (3) 130 27 7100 130 (3) 36 130 130 130 130 (3) (3) 2

L
ea

d(6
) 

Well ID

Water Quality Objectives (California Ocean Plan)

T
PH

-g
(2

)

Detected VOC's (1) 

Date Sampled Sample ID

12-Feb-01 0024-102 -- -- -- -- -- 10 -- -- -- -- -- -- -- -- -- -- -- 0.52 J 2.7 J 1.8 J -- --
25-Apr-01 0024-138 -- 0.32J -- -- -- 16 -- -- -- -- -- -- -- 0.43 J -- -- -- -- -- -- 0.99 J -- -- --
30-Jul-01 0024-233 -- -- -- -- -- 0.83J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
23-Oct-01 0024-302 -- -- -- -- -- 0.4 4J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1-May-02 0024-383 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
15-Oct-02 0024-421 -- -- -- -- -- 0.64 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
15-Oct-02 0024-422 (Dup) -- -- -- -- -- 0.73 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.38 J --
24-Apr-03 0024-492 -- -- -- -- -- 0.59 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
7-Oct-03 0024-545 -- -- -- -- -- 0.53 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
9-Jan-04 0063-033 -- -- -- -- -- 0.58 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.84 J --
2-Jul-04 0081-035 -- -- -- -- -- 0.6 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11-Jan-05 0081-059 0.03 J -- -- -- -- 0.5 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2-Jun-05 0004-005 na -- -- -- -- -- na na na na na na na na na na na na na na na na na na
8-Sep-05 0004-47 na -- -- -- -- -- na na na na na na na na na na na na na na na na na na
12-Feb-01 0024-101 -- -- -- -- -- 9000 1200 -- -- -- 17 -- -- -- 0.52 -- -- -- 0.43 J 0.35 J -- 9.7 J 0.39 J --
25-Apr-01 0024-145 0.051 -- -- -- -- 8700 -- -- -- -- -- -- 260 -- -- 11 J -- -- -- -- 5.9 J -- -- --
30-Jul-01 0024-231 -- -- -- -- -- 7200 110 -- -- -- 21 -- -- -- 0.39 J -- -- -- -- -- -- -- -- --
30-Jul-01 0024-232(Dup) -- -- -- -- -- 7600 120 -- -- -- 21 -- -- -- 0.37 J -- -- -- -- -- -- -- -- --
23-Oct-01 0024-303 -- -- -- -- -- 7100 70 -- -- 0.43 J 21 -- -- -- 0.42  J -- -- -- -- -- -- -- -- --
23-Oct-01 0024-304(Dup) -- -- -- -- -- 7500 75 -- -- 0.46 J 22 -- -- -- 0.44 J -- -- -- -- -- -- -- -- --
1-May-02 0024-382 -- -- -- -- -- 4800 120 -- 0.59 J 0.4 J 13 -- -- -- 0.34 J -- -- -- -- -- -- 12 J 0.28 J --
15-Oct-02 0024-420 -- -- -- -- -- 130 -- -- -- -- -- 1.9 J -- -- -- -- -- 5.8 3.2J 9.9 -- -- 0.62 J --
24-Apr-03 0024-491 -- -- -- -- -- 80 -- -- -- -- -- 1.7 J -- -- -- -- -- 4.6 J 3.7 J -- -- 0.37 J --
7-Oct-03 0024-546 -- -- -- -- -- 520 -- -- -- -- 0.87 J 1.3 J -- -- -- -- -- 3.2 J 1.8 J 0.91 J -- 0.5 J --
9-Jan-04 0063-034 -- -- -- -- -- 1500 12 J -- -- 0.13 J 3.5 J 1.2 J -- -- -- -- -- 2.6 J -- 0.76 J 0.94 J -- 0.93 J --
2-Jul-04 0081-036 2(8) -- -- -- -- 3300 2000 -- -- -- -- 0.7J -- -- -- -- -- 1 J -- -- -- 9J -- 1.1J

11-Jan-05 0081-060 0.3(8) -- -- -- -- 3300(11) -- -- -- -- 7 0.6 J -- -- -- -- -- 1 J -- -- -- -- -- --
2-Jun-05 0004-006 na -- -- -- -- 110 na na na na na na na na na na na na na na na na na na
8-Sep-05 0004-46 na -- -- -- -- 3.8 na na na na na na na na na na na na na na na na na na
2-May-02 0024-394 -- -- -- -- -- 0.49 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.21 J --
15-Oct-02 0024-419 -- -- -- 0.21J 3.4 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.37 J --
24-Apr-03 0024-487 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
6-Oct-03 0024-539 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
9-Jan-04 0063-031 -- -- -- -- -- 0.23 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.83 J --
1-Jul-04 0081-025 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1-Jul-04 0081-026 (Dup) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11-Jan-05 0081-056 0.02 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3-Jun-05 0004-010 na -- -- -- -- -- na na na na na na na na na na na na na na na na na na
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mg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L
(3) 5.9 85,000 680 10,000 13(4)  (3) (3) (3) (3) (3) 130 27 7100 130 (3) 36 130 130 130 130 (3) (3) 2

L
ea

d(6
) 

Well ID

Water Quality Objectives (California Ocean Plan)

T
PH

-g
(2

)

Detected VOC's (1) 

Date Sampled Sample ID

2-May-02 0024-393 -- -- -- -- -- 0.37 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.28 J --
15-Oct-02 0024-418 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.33 J --
24-Apr-03 0024-489 -- -- -- -- -- 7.6 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
6-Oct-03 0024-538 -- -- -- -- -- 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 4 J -- --
8-Jan-04 0063-027 -- -- -- -- -- 35 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.78 J --
2-Jul-04 0081-033 -- -- -- -- -- 51 28 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11-Jan-05 0081-057 0.1(8) -- -- -- -- 370(12) -- -- -- -- 0.8J -- -- -- -- -- -- -- -- -- -- -- -- --
3-Jun-05 0004-012 na -- -- -- -- 270(13) na na na na na na na na na na na na na na na na na na
8-Sep-05 0004-44 (dup) na -- -- -- -- 170(10) na na na na na na na na na na na na na na na na na na
8-Sep-05 0004-43 na -- -- -- -- 220(15) na na na na na na na na na na na na na na na na na na

25-Apr-03 0024-500 -- -- -- -- -- -- -- -- -- -- -- 1.3 J -- -- -- -- -- 3.2 J 4.1 J 5.9 -- -- 0.28 J --
7-Oct-03 0024-544 -- -- -- -- -- -- -- -- -- -- -- 1.7 J -- -- -- -- -- -- -- -- -- -- -- --
8-Jan-04 0063-029 -- -- -- -- -- -- -- -- -- -- -- 2.3 J -- -- -- -- -- -- -- -- -- -- 0.59 J --
8-Jan-04 0063-030 (Dup) -- -- -- -- -- -- -- -- -- -- -- 2.3 J -- -- -- -- -- -- -- -- -- -- 0.63 J --
2-Jul-04 0081-034 -- -- -- -- -- -- -- -- -- -- -- 2J -- -- -- -- -- -- -- -- -- -- -- 1.8 J

11-Jan-05 0081-058 0.03J -- -- -- -- -- -- -- -- -- -- 0.9J -- -- -- -- -- -- -- -- -- -- -- 1.5J
2-Jun-05 0004-004 na -- -- -- -- -- na na na na na na na na na na na na na na na na na na

0.1 0.5 0.5 0.5 1.5 1 20 50 5 5 5 5 5 5 0.5 5 0.5 5 5 5 5 50 5 10
Notes:
Bold values exceed listed Water Quality Objective μg/L - micrograms per liter
(1) - Detected above laboratory method detection limits DIPE - di-isopropyl ether
(2) - Total petroleum hydrocarbons quantified as gasoline (EPA 8015B, TPH-purgeable) Dup - field duplicate sample
(3) - No established Water Quality Objective EPA - U. S. Environmental Protection Agency
(4) - Drinking water Maximum Contaminant Level used ETBE - ethyl tert-butyl ether
(5) - Compound detected in associated field blank J - estimated value (value is greater than MDL but less than project RL)
(6) - Lead by EPA Method 6010B MCB - Marine Corps Base
(7) - Presence of discrete peaks, not reported MEK - methyl ethyl ketone
(8) - not a typical gasoline pattern mg/L - milligrams per liter
(9) - Confirmation sample collected due to  high increase in MTBE over previous event MTBE - methyl tert-butyl ether
(10) - Sample analyzed with a dilution factor of 5 na - not analyzed
(11) - Sample analyzed with a dilution factor of 100 TAME - tert-amyl methyl ether
(12) - Sample analyzed with a dilution factor of 10 TBA - tert-butyl alcohol
(13) - Sample analyzed with a dilution factor of 20 TPH-g - total petroleum hydrocarbons quantified as gasoline
(14) - Reporting limits are for undiluted analysis only TPH-purgeable - total purgeable petroleum hydrocarbons
(15) - Sample analyzed with a dilution factor of 2.5 UST - Underground Storage Tank
-- - not detected above laboratory reporting limits VOC - volatile organic compound (by EPA Method 8260B)
* - suspected laboratory contaminant

MW12

Reporting Limit (14)

MW13
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TABLE 3-2

SUMMARY OF GROUNDWATER RESULTS
FOR EVALUATION OF NATURAL ATTENUATION

UST SITE 210620, MCB CAMP PENDLETON, CA

Page 1 of 2

Monitoring 
Well ID

Date 
Sampled Sample ID Chloride(1) 

(mg/L)
Nitrate(1)    

(mg/L)
Sulfate(1)   

(mg/L)
Iron (II)(2)  

(mg/L)

Dissolved 
Oxygen(3)     

(mg/L)

ORP(3)      

(mV)

MW4 8-Sep-05 0004-41 na na na na 3.75 69
MW6 8-Sep-05 0004-42 na na na na 0.92 25
MW7 8-Sep-05 0004-45 na na na na 3.48 58

9-Feb-01 0024-095 156 13.3 119 -- 4.42 174.2
24-Apr-01 0024-133 132 11.4 101 -- 4.39 178
31-Jul-01 0024-236 272 15.4 283 -- 4.79 88
22-Oct-01 0024-297 204 17.5 193 -- 4.75 63
2-May-02 0024-391 182 13.5 205 -- 4.79 79
15-Oct-02 0024-416 187 13.1 147 -- 3.82 101
24-Apr-03 0024-490 183 15.4 140 -- 5.1 105
6-Oct-03 0024-536 199 14.5 140 -- 5.26 120
8-Jan-04 0063-026 197 15.5 171 -- 6.2 90
1-Jul-04 0081-024 180 14.0 130 -- 5.5 48

10-Jan-05 0081-050 240 15.0 210 -- 4.59 64
3-Jun-05 0004-013 na na na na 5.73 126
3-Jun-05 0004-013 na na na na 5.73 126

12-Feb-01 0024-102 719 0.151 208 0.9 0.03 -197.7
25-Apr-01 0024-138 804 0.113 213 -- 0.07 -186
30-Jul-01 0024-233 878 7.12 386 3.2 0.04 -152
23-Oct-01 0024-302 826 7.49 276 3.2 -- -178
1-May-02 0024-383 985 0.834 310 3.8 0.52 -114
15-Oct-02 0024-421 1070 -- 309 2.8 0.00 -82
24-Apr-03 0024-492 1160 0.1 341 4.2 0.00 -102
7-Oct-03 0024-545 1050 0.3 327 4.1 0.19 -162
9-Jan-04 0063-033 897 0.15 386 2.6 -- -115
2-Jul-04 0081-035 1100 <20 320 1.9 0.52 -169

11-Jan-05 0081-059 1100 -- 340 2.1 0.08 -174
2-Jun-05 0004-006 na na na na 1.00 42
8-Sep-05 0004-46 na na na na 1.83 75
12-Feb-01 0024-101 324 6.45 165 -- 0.18 -121.6
25-Apr-01 0024-145 353 8.56 269 -- 0.16 200.4
30-Jul-01 0024-231 261 6.72 250 -- 0.07 60
30-Jul-01 0024-232(Dup) 267 6.84 188 na na na
23-Oct-01 0024-303 243 7.11 178 -- -- -24
1-May-02 0024-382 241 5.58 189 -- 0.29 67
15-Oct-02 0024-420 196 10.6 199 -- 0 73
24-Apr-03 0024-491 220 8.97 215 -- 0.22 69
7-Oct-03 0024-546 248 9.77 247 -- 0.25 45
9-Jan-04 0063-034 251 7.36 216 -- 0.16 76
2-Jul-04 0081-036 210 7 190 -- 0.74 35

11-Jan-05 0081-060 230 6 200 -- 0.38 35
2-Jun-05 0004-005 na na na na 0 -122
8-Sep-05 0004-47 na na na na 0 -124
2-May-02 0024-393 319 6.44 164 -- 1.48 19
15-Oct-02 0024-418 357 7.18 141 -- 0.34 22
24-Apr-03 0024-489 384 7.79 157 0.8 0.63 -8
6-Oct-03 0024-538 608 6.59 230 -- 0.40 -4
8-Jan-04 0063-027 795 15.5 346 1.0 0.02 -33
2-Jul-04 0081-033 860 <13 370 -- 0.51 -6

11-Jan-05 0081-057 330 3 J 120 -- 0.29 8
3-Jun-05 0004-012 na na na na 1.06 -8
8-Sep-05 0004-43 na na na na 0 -77

MW8

MW9

MW10

MW12

06-0014 GWTbls.xls/Table 3-2 Final Groundwater Report
UST Site 210620, MCB Camp Pendleton

DCN: SES-TECH-06-0014
CTO No. 0004, Revision 0, 11/07/05



TABLE 3-2

SUMMARY OF GROUNDWATER RESULTS
FOR EVALUATION OF NATURAL ATTENUATION

UST SITE 210620, MCB CAMP PENDLETON, CA

Page 2 of 2

Monitoring 
Well ID

Date 
Sampled Sample ID Chloride(1) 

(mg/L)
Nitrate(1)    

(mg/L)
Sulfate(1)   

(mg/L)
Iron (II)(2)  

(mg/L)

Dissolved 
Oxygen(3)     

(mg/L)

ORP(3)      

(mV)

24-Apr-03 0024-500 255 9.01 212 -- 4.35 141
7-Oct-03 0024-544 246 5.33 245 -- 2.28 65
8-Jan-04 0063-029 224 3.19 174 -- 2.48 62
2-Jul-04 0081-034 230 6 190 -- 1.94 32

11-Jan-05 0081-058 300 15 230 -- 1.96 41
2-Jun-05 0004-004 na na na na 2.83 68

0.2 0.1 0.5 (4) (4) (4)

Notes:
(1) - Analyzed by  EPA Method 300.0 MCB - Marine Corps Base
(2) - Ferrous iron by Hach IR-18C field kit mg/L - milligrams per liter
(3) - Parameters measured using field instruments mV - millivolts
(4) - Not applicable for field measurements na - not analyzed
-- - not detected in field with field instrument or analytical ki ORP - oxidation/reduction potential
Dup - duplicate sample UST - Underground Storage Tank
EPA - U.S. Environmental Protection Agency

MW13

Reporting Limits
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